Nanostructured materials have attracted a great attention last years due to their unusual physico-chemical properties and potential use in many applications. As a result, our knowledge of synthetic routes and the methods for controlling morphology, shape and the geometry of individual nanostructures (including nanotubes, nanofibers, nanowires, nanosheets etc) has significantly improved. Early attempts to use nanostructured materials in many technological application has shown the shortage of the methods, which could allow facile packing of nanostructures into the various micrometer size structures with defined geometry and dimensions. Such control of the morphology simultaneously in both micro-and nanoscale, although very common in natural biological materials, is very challenging task for artificial synthetic materials.
The needs and benefits of such multiscale micro-and nanometres hierarchical structures in several technological applications including dye sensitized solar cells, fuel cells and lithium batteries, catalysis will be illustrated in terms of transport, capacity and cost.
